Advanced endothelial dysfunction in diabetic patients with multiple risk factors; importance of insulin resistance.
Endothelial dysfunction is considered an early event in the development of atherosclerosis. The present study was undertaken to determine whether the accumulation of cardiovascular risk factors and insulin resistance are associated with endothelial function in diabetic patients. 101 patients with type 2 diabetes without macroangiopathy stratified by the number of cardiovascular risk factors (dyslipidemia, hypertension, obesity) and 9 normal control subjects were studied for vascular endothelial functions by measuring flow-mediated vasodilation (FMD) using a high-resolution ultrasound method, brachial-ankle pulse wave velocity (baPWV), carotid intima-media thickness (IMT), and the ankle-brachial index (ABI). FMD negatively correlated with baPWV and carotid IMT, and positively correlated with ABI. FMD was significantly lower in diabetic patients associated with 3 other risk factors than in those with diabetes alone. In subjects with fasting plasma glucose < or = 140mg/dL, FMD showed significant negative correlations with fasting insulin levels and homeostasis model assessment (HOMA)-R. Multivariate analysis revealed that insulin resistance as represented by HOMA-R and systolic blood pressure showed a significant association with impaired FMD. The present results suggest that the accumulation of cardiovascular risk factors is associated with endothelial dysfunction in diabetic patients, and that insulin resistance as well as high blood pressure could play a pathogenic role in the development of endothelial dysfunction.